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Abstract 


The undecidability of the continuum hypothesis should be under- 
stood as undecidability of the set of intermediate cardinality in con- 
tinuum that means uncertainty of the set members’ locations. 

The continuum problem has an intuitive statement and solution 
that leads to the same conclusion. 

Quantum phenomena can be explained by decrease of the number 
of points in microscopic regions. 

The set of intermediate cardinality can be produced in a natural 
way by removal of excess points from a continuous interval which 
reduces to the fission of the continuous interval into a few subintervals 
of intermediate cardinality. The simplest form of the fission gives 
objects analogous to the basic objects of the standard model. 

The main scheme of fission and the existence of the countable 
axis are important factors that determine some quantum properties. 
Position of a quantum particle is complemented by its position on the 
countable axis. Since the countable set has measure zero, two particles 
having a common countable axis have virtually zero distance between 
them regardless of the ordinary continuous distance. 

Some phenomena that might be caused by increase of cardinality 
of large-scale, cosmological distances are mentioned. 


1 Introduction 


Two sets X and Y have the same cardinal number (|X| = |Y]) if there exists 
a one-to-one correspondence X <> Y between their members. The inequality 
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of the cardinal numbers is defined as follows: |X| < |Y| if X C Y and 
|X| A |Y|. The concept of cardinal number is valid for the infinite sets as 
well as for the finite ones. In 1870’s G. Cantor discovered that there are only 
two infinite cardinal numbers: any infinite set is equivalent either to the set of 
the natural numbers N or to the set of the real numbers R. He failed to find 
a set M that had more members than N but less than R (|N| < |M| < |R}) 
and supposed that such a set did not exist. This statement is known as the 
continuum hypothesis (CH) [1]. 

The continuum problem was raised in the framework of Cantor’s naive 
set theory. Formalization of set theory, the standard Zermelo-Fraenkel ax- 
iomatics, allowed K. Gédel and P. Cohen to establish the independence (un- 
decidability) of the continuum hypothesis [2, 3], which was understood as 
impossibility to prove or disprove existence of the set of intermediate cardi- 
nality and, thus, the continuum hypothesis or its negation should be taken 
as an additional axiom. 

However, the postulation of the existence of the intermediate set cannot 
give us this set. The independence of CH determines the definite status of the 
set of intermediate cardinality without any additional axiom. It is important 
here that the intermediate set is a subset of continuum by definition. 

The undecidability of CH should be understood as undecidability of the 
intermediate subset M with respect to continuum: for any a € R the state- 
ment a € M C R is undecidable. In other words, the locations of the 
intermediate subset members in R are uncertain. 

Possible properties of the set of intermediate cardinality cannot contradict 
the independence of CH and cannot be used to prove the existence of the 
set or to separate it from continuum. This means that 1) The set has no 
distinguishing properties which would allow its separation. 2) The properties 
of the set may be only properties of the countable set and continuum, which 
may not form a unique combination that may be used for separation of 
just the intermediate set, and when we try to separate the intermediate set 
according to these properties, we get either countable or continuous set. 


Illustration. Suppose there is a house from which sometimes a 
person comes out and comes back inside. Then another person 
comes out and also comes back. Therefore, we believe that the 
two people live in the house and there is no third person there, 
at least from those who go outside. However, the problem of a 
third person in the house, who also sometimes goes outside, turns 
out to be undecidable, given that a third person can combine the 
properties of the first and the second, but not in such a way that 
that these properties form a unique combination. For example, 


if the third person looks like the first person in front and like the 
second person in profile, this combination, as any unique trait, 
allow identifying the third person. But if the person looks exactly 
like the first, or exactly like the second when leaving the house, 
it is not possible to prove or disprove the third person existence 
(without looking inside the house). 


The countable set has measure zero, whereas the continuous set has non- 
zero measure. Since the zero measure countable set can fit inside a point, 
we get a point with the embedded set of natural numbers. This set defines a 
one dimensional integer direction as an internal property of the point. 

The other countable set configurations are also possible. But the simplest 
configuration is the one-dimensional integer axis inside a single point. 

Recall that quantum particle is either a wave (continuous, extended ob- 
ject) or a point particle (zero-measure object) with an internal direction, 
which for some reason is called spin. 

The physical meaning is that the intermediate set is a microscopic ob- 
ject that does not take part in macroscopic phenomena as it is but only in 
the split, dual form. 


2 Physical aspect 


Any interval of the real line has the same infinite number of points as the 
entire line. Fig.1a illustrates this presumably well known fact. 

When we move two points of the real line closer together, cardinality of 
the interval between them remains constant and equal to the left and right 
cardinalities of the environment (Fig.1b): 


[{-ooA}] = |{AB}| = |{ Boo}. (1) 


If we suppose that number of points of a space interval can decrease 
(Fig.1c), we get a version of the continuum problem, since in this case 


|R| = |{-ooA}] > [{AB}| < |{Boo}] = |RI, (2) 


ie., |N| < |{AB}| < |R|. Recall that the countable set has measure zero. 
Any extended interval should have more than |V| members. 

The interval of intermediate cardinality cannot have definite end points 
in R, since between any pair of different real numbers there is a complete 
continuous interval while between any two points of a stand-alone intermedi- 
ate set should be less than continuum of points. The relative positions of the 
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Figure 1: a) Any interval has the same number of points as the entire real line. 
The sliding line establishes one-to-one correspondence between arbitrarily 
small interval AB and the real line R. b) Cardinality of the interval AB is 
equal to the left and right cardinalities of the environment. c) If cardinality 
of AB decreases, we get the interval of intermediate cardinality. 


intermediate set members are different from the relative positions of the real 
numbers. The intermediate set members are closer to each other in sense of 
cardinality of the intervals between them. 

This means that the intermediate interval cannot have certain length. 
Absence of the regular length and of the end points makes it unobservable 
(“dissolved” throughout entire continuum). In particular, the intermediate 
interval with uncertain length cannot be drawn. Fig.1c visualizes the uncer- 
tain interval by giving random length to it. 

This is uncertainty of just quantum-mechanical type when there is no real 
number coordinate before measurement that creates the coordinate. Real 
numbers are lengths of the regular continuous intervals while lengths of the 
intervals of intermediate cardinality cannot be expressed in real numbers. In 
other words, the intermediate set does not consist of real numbers. 


3 Maps 


Consider maps of the intermediate set J to the sets of real numbers R and 
natural numbers N: 
NeI-R. (3) 


The map IJ — N decomposes J into the countable set of mutually disjoint 
infinite subsets: I > {I,} (n € N). All members of [,, have the same 
countable coordinate n. 

Consider the map J > R. According to the independence of the con- 
tinuum hypothesis, the map cannot locate the intermediate subset members 
inside continuum, i.e., there cannot be a universal rule for assigning a unique 
real number for an arbitrary point of the set of intermediate cardinality (such 
a rule would be a proof of the negation of CH). In the absence of a general 
rule for the points localization, the bijection can assign only random (arbi- 
trarily chosen) real number random to an arbitrary s(n) € I. Thus we get 
probability P(r,n)dr of finding the point s(n) € J about r. All real numbers 
are equiprobable, since there is no reason to prefer any one. 

Only the natural number coordinate gives information about relative po- 
sitions of the points of the intermediate set and, consequently, about sizes of 
intervals in J but the points with the same countable coordinate are indis- 
tinguishable. 

For two real numbers a and b the probability P,uedr of finding s(n) in 
the union of the neighborhoods (dr), U (dr), 


Pau dr # [P(a) + P(b)| dr (4) 


because the point cannot be located in only one of the neighborhoods (the 
locations are not mutually exclusive while probability is additive for mutu- 
ally exclusive events only). It is most natural, in this case, to compute the 
non-additive probability from some additive object by a simple rule. Since 
the point corresponds to all real numbers simultaneously, we may associate 
with the point a function w(r) defined on the same domain R such that 
P(r) =P[v(r)] and Yau = (a) + V(b). It is quite clear that the depen- 
dence P|w(r)] should be non-linear. Indeed, 


Pas = Paw) = Plv(a) + ¥(6)] F Plya)] + Pl). (5) 


In order to ensure invariance under shift in J, which is the only require- 
ment besides nonlinearity, we choose the next-to-linear square dependence: 


Pld(r)] = WO)P. (6) 
In this case the function ~ is defined up to the factor e*°Mt: 
v(n + const, r) = eiCOnst a), (7, ale (7) 
Then if w is of the form 


W(r,n) = A(rerr", (8) 
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both conditions, nonlinearity and invariance, are satisfied. 

Thus the point of the intermediate set may be associated with the function 
Eq.(8). We can specify the point by the function ~(n,r) before the mapping 
and by the random real number and the natural number when the mapping 
has performed. 


4 Probability of transition 


Further, it can be shown that the relation between countable and continuous 
coordinates of an intermediate set point conforms to the basic postulate of 
the Feinman’s formulation of quantum mechanics [4, 2-2]. 
Consider probability P(a,b) for the point s to go from a at the time t, 
to b at ty: 
r(ta), (ta) > W(t) > (to), n(te), (9) 


where t, < ¢ < t, and Y(t) = Y¥[n(t), r(t)]. 
Partition interval (t,,t)) into k equal parts e: 


ke = ty = bay 
e=t—t-1, 
ta = to, ty = te, (10) 
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The conditional probability for the point s to go from r(t;_1) to r(t;) is given 
by 








P(r) 
P(ri-1,7i) = : 11 
(r 1 Ti) P(r;_1) ( ) 
Les, 
Me ccna 
P ~ J= ti 2riAn; 12 
(ann) =| geemanl (12) 
where An; = |n(t;) — n(ti_1)|. 
The probability of the sequence of the transitions 
ates Cree (13) 
is given by 
k k 2 
P(r; Tis 7) = [] ?@i178) aoa — exp Qni S Any (14) 
i=l i=1 





Then we get probability of the corresponding continuous sequence of the 
transitions r(t): 
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Pi) = la PO eee = ten : (15) 
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where 


k 
m= lim $7 Anj. (16) 
i=l 


e004 


Since at any time t, < t < t, the point s corresponds to all points of R, it 
also corresponds to all continuous random sequences r(t) simultaneously, i.e., 
probability P[r(t)] is non-additive too. Therefore, we introduce an additive 
functional ¢/r(t)] and, taking into account Eq.(15), get 


P(r(t)] = |fr@]I? = [const e°""™|?. (17) 


Thus we have . 
PG) =| S- const 627" |? (18) 


all r(t) 


i.e., the probability P(a,b) satisfies the conditions of Feynman’s approach 
(section 2-2 of [4]) for S/h = 27m. Therefore, 


P(a,b) = |K(b, a)’, (19) 


where K(b, a) is the path integral (2-25) of [4]: 


K(b,a) = fe Dr(6) (20) 


It remains to identify m and action (S/h). 
In section 2-3 of [4] Feynman explains how the principle of least action 
follows from the dependence 


P(a,b) = | S- const evens)? (21) 
all r(t) 


if S is very large in relation to h. Since Feynman does not use here that $/h 
is just action, we can apply the same reasoning to Eq.(18) and, for very large 
m, get “the principle of least m”: 


m= [amo = [no at = min. (22) 
7 


This also means that for large m the point s has a definite path and, conse- 
quently, a definite continuous coordinate. 

Note that m(t) is a step function and its time derivative “ = rn(t) is 
almost everywhere exact zero. But for sufficiently large increment dm/(t) the 
time derivative m(t) makes sense as a non-zero value. 

The function m(t) may be regarded as a function of r(t): m(t) = n[r(#)]. 


It is important that r(t) is not random in the case of large m. Therefore, 


b b 
[ame = / al rat = min, (23) 
i ear 
dn 


where >" 7 is a function of r, 7, and t. This is a formulation of the principle 
of least action (note absence of higher time derivatives than *), i.e., large m 
can be identified with action. 

Since the value of action depends on units of measurement, we need a 
parameter h depending on units only such that 


b 
i= [uate t= 5, (24) 


were L(r,7,t) = a r is the Lagrange function of the point. 

Finally, we may substitute S/h for 2mm in Eq.(20) and get the basic 
phenomenological postulate of the Feynman’s formulation of quantum me- 
chanics.! 

Note that, if time rate of change of the countable coordinate is not suffi- 
ciently high, action vanishes: m(t) and, consequently, dm = m/(t)dt is exact 
zero. This may be understood as vanishing of the mass of the point. For- 
mally, mass is a consequence of the principle of least action: it appears in the 
Lagrangian of a free particle as its specific property. Thus mass is analogous 
to air drag which is substantial only for sufficiently fast bodies. 

The countable axis is not an auxiliary concept but an important phe- 
nomenon since it gives action. Feynman could expand his formulation of 
quantum mechanics, without knowing about the intermediate set, by intro- 
ducing the discrete motion alongside with the continuous motion and getting 
action as above, as a result of dequantization of the discrete path. Other- 
wise, in the original Feynmans approach without the countable coordinate, 
S/h remains in essence non-quantized, continuous value. 

Due to the countable axis, some objects and phenomena are one-dimensional. 

The countable axis might be confused with spin, since 1) units of action 
and angular momentum coincide, 2) the countable set has measure zero, 
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therefore, the unbounded translational motion of a point along the countable 
axis is zero-length (local) and can fit inside a point. 

The value of the unit vector of the countable axis is integer 1 or h in the 
macroscopic units. 


5 The spectrum of the infinite sets 


Thus in order to obtain an intermediate set, it is necessary to reduce the 
number of points of a continuous interval. For this it is sufficient to remove 
excess points outside the interval. Since elimination of a countable set cannot 
change cardinality of continuum [5, Ch. 5, §6, Theorem 4], the set of excess 
points should have intermediate cardinality as well. In other words, we can 
get the intermediate set by fission of the continuous interval into subintervals 
of intermediate cardinality. 

In the framework of Zermelo-Fraenkel set theory, we can get the interme- 
diate set through the stage of continuum, by the backward step: 


fission 
Ek ™ 
Nee OR (25) 
poe fe eee 


ON 


In set theory, infinite sets originate from the finite ones due to the axiom 
of infinity and the power set axiom (the 2’-step in the above expression) as 
a result of the stepwise process of construction starting with the empty set. 

However, in reality infinity is rather a hereditary property, i.e, it is im- 
possible to obtain an infinite set by means of any procedure of collecting and 
processing individual elements and finite sets. An infinite set can be obtained 
only from another infinite set. 

Consider the natural scheme of fission shown in the Fig. 2a. 

Decrease of cardinality of the interval should affect its length. Regular 
length means that the interval is congruent to some complete continuous 
interval, in the simplest case of an interval of length 1, to the unit interval. 
Congruence is a geometrical identity, point-by-point coincidence, implying 
set-theoretic equivalence. 

Minimum decrease of cardinality should damage the length: the inter- 
val remains extended but its length is uncertain. Sufficiently large decrease 
should destroy the length: the interval becomes point-like. In contrast to the 
true points, such a point must have a qualitative property determined by its 
cardinality. The location of this point is also uncertain. 

If we remove from the continuous interval the minimum sets of interme- 
diate cardinality, the removed (extreme) intervals should have zero-length 
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Figure 2: a)The fission of the continuous interval into three intervals of 
intermediate cardinality. b) The fission into one uncertain and two point-like 


intervals. c) The fission into three point-like intervals. All the objects and 
events are one-dimensional. 


while the interval between them should be uncertain (Fig. 2 b). The left and 
right point-like intervals are in disjoint regions and have opposite directions 
of the countable motion. The interval moving in the negative direction may 
be called antipoint. In this sense, we have a point-antipoint pair. 

The assumption that, in order to obtain the value of the unit vector for 
the countable axes of each of the two extreme intervals, it is necessary to 
divide the value of the middle interval unit vector by 2 seems too primitive 
but it works for Fig. 2 b scheme of the fission and we really get the requisite 
half-integer or A/2 value. The case Fig. 2 c is more complicated. 

The difference between integer and half-integer spins comes from the dif- 
ference in positions of the corresponding objects in the main scheme of the 
fission. This scheme also illustrates the exclusion principle, since the fission 
can be considered as an energy level formation. 

The countable axis might remain common or split into parts. Splitting 
and merging of the countable axes is a separate problem. If two particles 
have common countable axis, a special instant interaction between them by 
this zero-length axis is possible regardless of value of the continuous distance 
between them (nonlocality or countable locality). In particular, their spins 
should be anti-correlated (opposite). 

In the case of ordinary measurement, an extended continuous object 
(wave) changes to a zero-measure point. In the case of two particles hav- 
ing common countable axis, measurement, performed on one of the particles, 
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breaks the axis into individual axes and changes zero distance between them 
to nonzero measure continuous distance. 

In other words, remarkably, entanglement may be regarded as an (inverse) 
manifestation of wave-particle duality (zero - nonzero measure duality). The 
measurement produces the effect which is, to some extent, opposite to the 
wave function collapse. 

We get the following spectrum of infinite sets with respect to length as a 
grading property: 

J) > [LL] > Yo] > NI, (26) 


where J. and Jp are the intervals with uncertain and zero lengths 
respectively. Since non-equivalent intervals cannot be linearly dependent, 
the one-dimensional axis splits into subaxes with different internal 
equivalences (symmetries). 

From the scheme of the fission, it follows that force is analogous to pres- 
sure difference that appears at the border between different cardinalities. As 
was mentioned above, mass is analogous to air drag. In the case of gas, both 
drag and pressure are proportional to the surface area which makes them 
“equivalent” (proportional). Therefore, the equivalence principle may be re- 
garded as an motivation for careful use of the analogy for rough comparison 
of masses and forces. 

More correctly, mass is determined by the cumulative countable path of 
all the points, while force is due to the difference in properties of extension 
(lengths) on the sides of the point-like interval. 

We can try to decompose the continuous interval into three point-like 
intervals. For this, we should take out more points than a member of Jp has 
to make the remaining interval point-like. The extracted intervals should 
still have zero length as well (Fig.2 c). 

One more set of proper microscopic intervals gets into the spectrum of 
infinite cardinalities: 


|R| > [E.| > Yol > [ol > IAI. (27) 


If all three intervals are point-like, we get a more complex point consist- 
ing of three inseparable composite points which we preliminarily consider as 
members of J. In this case, for the countably motionless middle interval we 
also have the point-antipoint pair but separated by the zero-length interval. 
Fig. 3 shows that the configurations of the complex point-like object has 
the obvious analogy with the meson and nucleon structures of the Standard 
Model. 

The following fact should be noted: as a result of the fission we have a 
set of fragments of the empty, structureless continuous interval. This fact 
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Figure 3: The analogy with the Standard Model. A simplified scheme. Pre- 
liminarily, the right-moving intervals are identified with down quarks, since, 
for the whole object moving to the right (only this case is shown), they are 
countably faster and should have greater mass. 


may be reformulated into the idea of chromodynamics: colored parts make 
up colorless whole. Figuratively, this may be called “Pinocchio principle”: 
we can number all the parts of Pinocchio (or paint all them in different 
colors) but, if we could put them together, we would have the initial piece 
of wood which is not a part of Pinocchio and therefore has no number (or 
color). Analogously, we may formally assign some properties (“colors”) to 
each interval of the set of the fission fragments, color 1, color 2, color 3, 
combination of which gives absence of such a property (“white or colorless” 
object) since the initial empty interval, from which they are “cut out”, is not 
a member of the set of its fragments. Arbitrariness in the assignment of the 
colors gives just SU(3) color symmetry. 

In order to destroy the complex point, it is necessary to insert a non-zero 
length interval between the point-like intervals. This seems to be possible if 
we take into account that the set of the uncertain intervals splits into two 
subsets: the set of constantly extended uncertain intervals (always nonzero 
length) J. with U(1) symmetry, which is actually accounted for in Eq.(7), 
and the set of still unaccounted uncertain intervals whose possible value of 
length reaches zero (two-fold type of zero-nonzero length) I. 0: 


IR) > Ul > Wel > Uol > INI (28) 


/ 


IR} > Hl > Leol > ol > Uol > INI 


where J/, is a complete set of uncertain intervals J) = I. U Ino. 
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An interval of the second type, Jo, which can spontaneously turn from 
zero to non-zero length, could just cause decay when it is placed between 
the other point-like intervals. However, the change from exact zero to non- 
zero length is an instant displacement implying infinite relative speed of the 
moving apart components of the complex point and infinite energy, which is 
impossible whatever small the non-zero interval is. As a result, the interval, 
in order to fit into the zero-length gap, should rather decay itself by the same 
scheme (Fig. 4), lose some quantity of points, and become identically zero 
length interval. (We should distinguish exact zero length from infinitesimal 
length, which is an arbitrarily small but complete continuous interval.) The 
two minimum subintervals are ejected at the non-zero-length speed. 
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Figure 4: Possible schemes of the decay of the complex point-like object. 
Symbols point to the analogy with the standard model. 


For the moving interval (Fig. 4 a), the decay is asymmetrical, since the 
whole object is moving to the right at the speed of the basic middle interval. 
Therefore, using analogy with air drag, the virtual non-zero-length middle 
interval W gets large mass as a large “windage” in consequence of large “sail 
area”. Recall that mass of an intermediate weak boson is much greater than 
mass of the quark it is originated from. 

As a result of the combination of speeds, the countable speed of the 
left-moving minimum subinterval 7 (“antineutrino” ) is smaller than that of 
the right-moving one e (“electron”). Accordingly, the mass of this antipoint 
should be smaller than the mass of the right-moving point. 

The motionless initial interval gives a symmetrical point-antipoint pair 
(Fig. 4 b). In the absolutely symmetric case of the two identical intervals 
with opposite countable motions, close point-antipoint pair (with common 
countable axis) forms a countably static, i.e., massless, object which gives 
annihilation or decay through a massless intermediate interval y (electro- 
magnetic decay). If there is some asymmetry in the countable motions, the 
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intermediate interval gets mass as a consequence of the resultant non-zero 
countable speed (weak decay). The same asymmetry takes mass from anti- 
electron and turns it to antineutrino. 

The complex point balances the electron’s pressure instead of the down- 
graded antielectron (antineutrino). This may be regarded as a division of the 
electron’s charge: the total electron’s pressure is shared by the three quarks 
(as a gas pressure division in the case of a piston consisting of three parts). 
On the other hand, properties of a complex point might not be a combination 
of the properties of its parts. 

It should be noted that the stand-alone intervals of J. 9 cardinality should 
also decay for the same reason, i.e., as a result of an attempt to transform a 
zero-length interval into non-zero-length one. 

We have SU(3) color symmetry for Jf. For JU, it is important that 
zero and non-zero lengths belong to the same interval, i.e., zero and non-zero 
lengths may be regarded as two levels or two additional colors of the interval, 
which gives spin-like symmetry of the states/colors, i.e., SU(2). 

We get more detailed spectrum with the symmetries: 


IRI > [el > [Rol > ol > ol > IYI (29) 


| | | 
U(1) sSU(2) SUu(3) 


Each cardinality has its own property of extension (length). Lengths of 
different cardinalities conflict. Only the countable set may get into each 
cardinality as a substructure because the measure of the countable set is 
absolute zero (there is no conflict of lengths). 

Thus we have two types of point-like objects: 1) relative point-like objects, 
i.e., the intermediate sets of different zero-length cardinalities; 2) the absolute 
point-like object, the countable set, which is present in each infinite set. 

Since the Higgs boson is discovered, it should have something to do with 
the countable axis. But the countable axis appears along with the interme- 
diate set as its “personal equipment”. It can but need not to form a field. 
The concept of field sometimes may be redundant. Figuratively speaking, if 
you constantly need water, you may put some water at each point of space 
or take a bottle of water with you. 


5.1 Quark confinement 


Quark confinement may be regarded as evidence of existence of zero-length 
spatial intervals. Transformation of zero-length distance into non-zero dis- 
tance is impossible, since it requires infinite speed and infinite energy: there 
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should be a moment when zero distance changes to non-zero distance in zero 
time. 

Existence of zero-length intervals is a simple, fundamental fact. Recall 
that, in the standard model, quark confinement is explained by means of 
complicated and not completely consistent calculation based on antiscreening 
when quarks are bound together not by their mutual attraction but by the 
cloud (halo) of virtual particles surrounding them. 

The identity of particles of the same type is reduced to the set-theoretic 
equivalence. The complex points are also identical to each other, regardless of 
differences in their internal configurations and internal zero-length dynamics. 
If the objects were not point-like, differences in their internal configurations 
would matter and we would have non-identical complex objects (protons, 
etc.), the states of which could not be fully determined only by their positions 
and spins. 


6 One more aspect of the physical continuum 
problem 


The physical statement of the continuum problem has, however, one more as- 
pect that should be mentioned. If we ask “can cardinality of a small interval 
decrease?” it is also natural to ask “can cardinality of a large interval in- 
crease?” Can large cosmological intervals have more points than the intervals 
of our scale and how should it be manifested? 

There are facts that might be consequences of existence of higher cardi- 
nalities: 

1. Two heavier generations of elementary particles might be a result of 
the fission of the intervals of two greater cardinalities. 

The fissions of higher cardinalities giving heavier generations of the par- 
ticles are kinds of fission when all fragments fit inside our cardinality. 

Some products of fission of the cosmological intervals may have higher 
cardinalities than cardinality of our scale. They can not fit in the lower 
cardinality regions and form a halo around them, unable to penetrate inside. 

We may also expect a large scale phenomenon analogous to quark confine- 
ment for some objects (stars or galaxies) surrounded by regions and objects 
of higher than internal cardinalities. 

2. Since force is analogous to pressure that appear at the border be- 
tween different cardinalities and gravity acts only as attraction, there must 
be an external greater cardinality providing the pressure. This might explain 
why gravity remains outside the standard model: all the interactions of the 
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standard model are due to the internal cardinalities. 


3. If an interval has more points than a regular interval of our scale, length 


of the interval with higher cardinality should be under negative pressure. 
More powerful interval cannot be kept within an interval with regular length. 
Observationally, this might appear as accelerated recession of sufficiently 
distant cosmological objects. 
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